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[X(O) ,X(1) ,X(2) ,x(3) ,x(4) ,x(5) ,X(6) ,x(7) , 
x(8) ,x(9) ,x(10) ,x(ll) ,x(12) ,x(13) ,X(14) ,x(15) ] 



> 


r 


PRELIMINARY STEP 




f 



[X(0) ,X(8) ,X(4) ,X(12) ,X(2) ,X(10) ,X(6) ,X(14) , 
x(l) ,x(9) ,x(5) ,x(13) ,x(3) ,X(11) ,x(7) ,x(15) ] 







TRANSFORMATION STEPS 


> 





Cy(0) ,y(l) ,y(2) ,y(3) ,y(4) ,y(5) ,y(6) f y(7) , 
y(8) ,y(9) ,y(l0) ,y(il) ,y(l2) ,y(l3) ,y(l4) ,y(l5) ] 



> 




FINAL STEP 


> 





[X(0) ,X(1) ,X(2) ,X(3) f X(4) ,X(5) ,X(6) ,X<7) , 
X(8) ,X(9) ,X(10) ,X(11) ,X(12) ,X(13) ,X(14) ,X(15) ] 



FIG. 6 
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|x(6)>x(14)=A^iT 
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A R (4)+A«(6)=B f ,(4) 



1/OJV A R (4)-A R (6)=B R (6) 
I 




F- M -[A w (4)-A a (6)]=-B R (6) \ 



W(4)+A«(6)=B R (4) | 



F1G.7A 




B R (9)+3.B R (1 3)+3.B,(1 3)=C r (9) 



B,(9)-3.B R (13)*3.B,(1 3)=C t (9) 



B a (9)-3.B R (13)-3.B,(13)=C R (1 1) 
-B,(9)-3.B R (13)+3.B,(1 3)=C,(1 1 ) 




R (9)-3.B R (13)-3.B,(13)=C R (1 1)1 
B,(9)-3.B R (13)O.B,(t3)=C l (lTn 



B R (9)+3.B R (13)+3.B,(13)=C R (9) 



B,(9)-3.B R (13)+3.B,(13)=C,(9) } 



FIG.7B 




FIG. 9 



- - r W~ : m 09/581272 



01 *H 5 S ±^gfiUJL OJLZOS .... 



7/17 





o g s; e ± e y a » ± o jl 7' o is 



097 5 SI 2 72 



9 /17 




BUTTERFLY 

COEF MP PERM 



A/B {0,1} {0,1} 




MP=0 
e1+e2 

el-e2 

-{e3-e4) 

e3*e4 



MP-1 
PERM=0 



WP=1 
PERM=1 




FIG.11 




A/B {0.1} {0,1} 



MS=0 
MP=0 

e1*e2 
e1-c2 
.(e3-e4) 
e3*e4 



MS=1 
MP=0 

(e1+e2)+(e3+e4) 
e1-e2 
-(e>e4) 
{e1*e2)-{e3+e4) 



MP=1 
PERM=0 



MP=1 
PERM=1 



e1*A.e3-B.e4 i j ^ e1-A.e3+B.e4 
e2*B.e3+A.c4\ Y j-€2+B.e3+A.e4 
e1-A.e3*B.e4 eHA.e3-8.e4 
-e2*B.e3+A.e4' *e2*B.e3*A.e4 



FIG.13 



J *3 5 S .I El! 7' E! » .1. 0 J. 7' O S 



1 



09/581272 



13/17 




[x(0)+x(4)]+[x(2)+x(6)]=B R (0) 



x(0)-x(4)=A R (1)=B R (1) 



•W2)>x(6)1^A R (3)=B t (1) 



[x(0)+x(4)Hx(2)+x(6)]=B R (2) 



1 y l -{(x(1 )+x(5))-(x(3)+x(7))j*-B R (6) | I 



x(1)*(5)=A R (5)*B R (5) 



Jx(3)-x(7)]=.A R (7)=B l (5) 



[x(1)»x(5)Mx(3)+x(7)l=B R (4) 




B R (0)+B»(4)=X«(0)=y(0) 



B R (1)+2.B R (5)+2.B,(S)=X R (1)=y(1) 



B,(1)>2.B R (5)^2.B,(5)=X(D=y(2) 



8 g (2)=X R (2)=y(3) 



B R (6)=X(2)=y(4) 



B R (1)-2.B R (5).2.B,(5)=X R (3)=y(5) 



-S,Q)-2.8 R (5)+2.B 1 (5)=X < (3)*y(6) 



__| )3 r (0)-B r (4)=X«(4)=y(7) 



FIG. 16 
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x(0)»xC4)=A«(0) 



x(0)-x(4)=A«(1)=B,(1) 



^C2)-x(6))*.A«(3)*6 t (1) 



x(2)*x(6> =A«(2'; 



I >jx(1)+x<S)*A»(4) 



x(1).x(S)=A R (5)=B ft (5) 



^x(3)-xa)I=.A fl (7)=B,(5) 



x(3)»x(7)=A R (6) 




FIG. 18 



(A R (0)*A«(2)HA R (4)+A«(6)l=X«(0)=y(0) 



B R (1)+2.8 R (5)*2.B,(S)3X,(l)=y(1) 



B,Q)-2.B w (5)»2.B,(5)=0CP)=y(2) 



A R (0)-A R (2)=X«(2)=y(3) 



>[A ft (4).A«(6)1=X(2)=y(4) 
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■B,(1)-2.B«(5)<-2.B,(5)=X,<3)=y(6) 



[A a (0)»A«(2)HA R (4)M a (6)]*X«(4)*y(7) 
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y(Q)-X„(Q) 
| y(1)~X«(1) 

| y(4)*X,(2) 
I y(5)~X«(3) 

I vf7)~X,^ 

I y(3)*x,(4) V 0 / 

I yQ)«X«(S) 

I vf11)«X«(6) 
| y(12)«X,(6) 
I y(13)=X«(7) 

I YP5)~X„f8) 




FIG. 22 
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